C L A I MS 

Quinuclidine derivatives having the general fo/mula (I) 




z-o 

and geometrical isomers, enantiomers, /liastereoisomers , 

racemates and/or acid addition salts thefeof, wherein Z 

12 / 1 

represents . the group >CR R or two hy/rogen atoms; R is 

selected from the group consisting /of hydrogen, alkyl , 

cyclopentyl, cyclohexyl, aryl, diar y/methylol , and alkyl which 

/ 2 

is substituted by one or more aryl groups, and R is selected 
from the group consisting of alWl ,-. cyclopentyl , cyclohexyl, 
aryl, diarylmethylol, and alky^rwhich is substituted by one or 
more aryl groups. 

2 ' Quinuclidine derivatives according to claim 1. wherein 

/ 12 1 - 2 

Z represents the grou/ >CH R , R is hydrogen, and R is 

selected from the g/oup consisting of alkyl, cyclopentyl, 

cyclohexyl, aryl, d/arylmethylol , and alkyl which is substituted 

by one or more aryl groups. 



3- Quinuclidine derivatives according to claim 1, wherein 

/ 12 1 ^- 

L represents' the group >CR R , R is selected from the group 

/ 2 
consisting/ of alkyl, cyclopentyl and cyclohexyl, and R is 

selected/ from the group consisting of alkyl, cyclopentyl, 

cyclolWxyl,. aryl, diarylmethylol, and alkyl which is substituted 

by otae or more aryl groups. 
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Quinuclidine derivatives according to/claim Xr wherein 

12 1 12 
Z represents the group >CR R , R is aryl , / and R is selected 

from the group consisting of aryl, diaryl/ethylol , and alkyl 

which is substituted by one or more aryl gnbups. 



5 - A quinuclidine derivative /s defined in claim 

1 2 / 

wherein R is hydrogen and R is methy]/. 



6 - , A quinuclidine derivati/e as defined in claim 2 

1 2 / J 

wherein R is hydrogen and R is ph4nyl. 

7 * , A quinuclidine deri/ative as defined in claim 2 

1 2 / — ' 

wherein R is hydrogen and R ft diphenylmethyl 

8 * A quinuclidine /erivative as defined in claim 2 

1 / 2 

wherein of R is hydrogen and R is selected from the grolTp 

consisting of ethyl, pnWyl, 1-pyrenepropyl and diphenylmethylol . 

9 - A quinuclidine derivative as defined in claim ^ 

1 / 2 ■ 

wherein R is methy}/ and R is phenyl. 

10. ^ A qu^iuclidine ^derivative as defined in claim 3, 
wherein R is oGenyl and R is selected from the group consist!^ 
of ethyl and /yclohexyl. 

11, /A quinuclidine derivative as defined in claim H, 
wherein Ijf and R are each phenyl. 



12 ' A quinuclid^rfe^derivative as defined in claim 1, 

wherein Z represents tw^JSfejuLcogen atoms. 
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^ — The geometrical isomter of the compound d e fined — tn claim 

5, the hydrochloric acid salt of which has the relatively lower 
melting-point (the cis - isomer) . 

&^<rfC. The geometrical isomer of the compound defined — claim 

5, the hydrochloric acid salt of which has the relatively higher 
melting-point (the tr ans -isomer ) . 

4^T" The hydrochloric acid salt of the compound defined — i** 

Ay 

claim 5- 

Jj5<" The relatively lower melting-point geometrical isomer 

(the cis- isomer ) of the compound ^defined i n claim l&r~ 



yTT The relatively higher mel ting-jpoint geometrical isomer 

0^ (the trans-isomer ) of the compound. defined in claim A^T 

' — ^ 



'( accon 



A process f$>r preparing quinuclidine derivatives 

1 2 

according to claim— L^and wherein Z represents the group >CR R , 

which compr ise^reacting 3-hydroxy -3-mer cap tomethyl quinuclidine 

1 2 

with a captfbnyl compound of formula R -CO-R , and isolating the 
desip^a product from the reaction mixture. 

^_^-19; A process accord in^to cxQim 18, ^ whic h is carried out 

in the presence of an acid </at aL^st/ 

20. A process acsxQ^in g j£o claim 19, wherein the catalyst 
is a Lewis acid. 

21. A process according to claim 20, wherein the Lewis acid 
is boron tr i^uor ide . 
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A process for preparing quinuc lj^fine derivatives 

1 2 

according to claim 1, and wherein Z r epre^efits the group >CR R 

which comprises reacting 3-hydroM^-^-mercaptomethylquinucl id ine 

/ 1 2 

with a carbonyl compound of formula R -CO-R , in an atmosphere of 

nitrogen, at a temperaty/e in the range of about 20 to about 

o / 
30 C, in the presenc^of boron trifluoride etherate as catalyst 

and in a sol venjfer medium which comprises one or more members 

selected fromx the group consisting of dichloromethane and 

chloroform'; and isolating the desired product from the reaction 

mixtj>Ke, 

23'. A process according to claipj^ 22, wherein the reaction 

~o 

is effected at a temperature of ^a-btjzf^ 25 C, 

24. A process accord Ite^lJte-pgTaim 22, wherein the reaction 

ingredients are first ygx*&-^x\ an atmosphere of nitrogen at a 

o 

temperature between j^but -10 and +20 C, and the mixture thus 
obtained is permitj/§4 to rise to the reaction - temperature . 



25. A 
temperature 



Process according to claim _ 24 . wherein the mixing 
o 

about 0 C. 



26. 



loola 



A\process according to claim 18 



18,^ju hgrein followin -g 



he de^i<^d product is separated into its geometrical 



isomers . 



27. A process 

is effected by fracti 




ela drrrT^ , wherein the separation 
crystallization. 
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28. A process according to claim^U^, whe/ein the product is 

isolated as the free base and thereafter cq/verted to its acid 
addition salt. 



29-. A process according to c^a^ifn whgj^ein the product is 

isolated in the form of an ac:^ ajikdition salt and thereafter 
converted to the free base. 



accc r 



30. A process 

is carried out in the pr 



tg to claim V8^-^wherein the reaction 
>nce of an inert organic solvent. 




31- A proces^ according to claim^30j_„ wherein the inert 

organic solvent comprises one or more members selected from the 
group consisting of dichloromethane and chloroform. 

A process for>-pfepar ing the compound defined in claim 
12^ wherein tj^e^epoxide of 3-methylenequinuclidine is reacted 
with Jryd*r f ogen sulfide. 

33. A process according to clayrf" 32, wherein the reaction 

is carried out in presence of 



3^. A process ac/ 

sodium hydroxide. 




o claim 33^wherein the base is 



A process /according to a ny of o - laims . jJL., which is 



carried out in an 



eous medium . 



36. A pi?fc-cess according to claim 32, wherein the said 

epoxide i- s / prepared by reacting quinucl idin-3-one with 
dimethylsyl foxonium methylide. 
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>>7. 



process according to cYaim 18, wherein the 



3-hydroxy-3-mercaptomethylquinuclidine is/ prepared by reacting 
the epoxide of 3-methylenequinucl id ine y^rfi hyd/ogen sulfide. 

38. A process according to cliPipa 3 7 „/j_wh^e i n the reaction 
of epoxide with hydrogen sulfidey^s carried out in presence of a 
base. 

39. A process acccfrdifng to claim^fL^-wher ein the base is 
sodium hydroxide. 

40. A process according to claim 38, wherein the reaction 
of epoxide with hydrogen sulfide is carried out in an aqueous 
med ium . 



ffmula (I) as defined in claim 1, and 

12 ' • - - 

the group >CR R , or a pharmaceut ically 



41. A process^JSccaFding to claim._3J^-- wherein the said 

epoxide is prepared by reacting quinuclidin-3-one with 
/ / dimethyl sulfo > x^nlum methylide. 

H- 

/ A^>^I2. A pharmaceutical cqrp-pcfsi tion which comprises a 

quinuclidine derivative of^ 
wherein Z represer 

compatible ^cfid addition salt thereof, together with an inert 
carriej^or diluent, 

17 

A pharmaceutical composition accord ing to claim ^Zrf* 
which is in a form suitable for oral, rectal or parenteral 
administration, or for administration by insufflation. 

■iMfT A pharmaceutical composition according to claim -feg^^ 

which is in a form suitable for transdermal administration. 
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J^5. A pharmaceutical composition according to claim ^^42, 

which is in unit dosage form. 



46. A pharmaceutical^xbmposi tion for transdermal 

administration, which^et5mpr ises a quinuclidine derivative of 



formula (I) as defined in claim 1, wherein Z represents the group 
12 

>CR R , oj>^a pharmaceut ically compatible acid addition salt 
therp<ff, as well as a low molecular weight fatty acid. 

J?T. A pharmaceutical composition according to claim ^f"7 

(* wherein the A q-uinuolidinc — der ivat i»ve of formula (I) is 

^ 1 2 
that in which R is phenyl, and R is selected from the group 

consisting of ethyl, cyclohexyl and phenyl. 

JtfSr7*~ A pharmaceutical composition according to claim *r?7 

"<3 — wherein the ^ - quinuclidin e fieri vat1 of formula (I) is 

that in which R is hydrogen, and R is selected from the group 
consisting of methyl and ethyl. 

H 77 

A pharmaceutical composition according to claim Jl^ 
wherein the z a uinuol idino — dor iv - ati - ve of formula (I) is that 
defined in claim 4^T 

-5tfT A pharmaceutical composition according to claim -+9*, 

C ^ ^hich — contains odd it ionalL y one or more compounds selected from 

the group consisting of physostigmine , tetr ahydroaminoacr id ine , 
choline, lecithin, piracetam, aniracetam, pr amir ace tarn , 
oxiracetam, 4-aminopyr id ine , 3, 4-diaminopyr id ine and . 

somatostatin. 
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pharmaceutical composi t ion^erccord ing to claim JJJj.. 

wherein the quinuclidine derivativ^^f formula (I) is that in 
2 

which R is selected f rom/^the group consisting of alkyl 

containing three or more^cfarbon atoms, cyclopentyl, cyclohexyl, 

1 

aryl, d iar ylmethyJ^T, and alkyl substituted by aryl, and R is 
selected rperfn the group consisting of hydrogen, alkyl, 
cyclopatftyl , cyclohexyl, aryl, diar ylmethylol , and alkyl 
)stituted by aryl. 

A pharmaceutical composition according to claim -5i7 

wherein the xpai wKil idine derivative of formula (I) is that in 

1 ^ 2 
which R is methyl and R is phenyl. 



A pharmaceutical composition according to claim 
^ wherein the q ulnuil J r dinc derivativ e of formula (I) is that in 



1 2 
which R is hydrogen and R is diphenylmethyl . 



A pharmaceutical composition according to claim ^r+T 
G-^wherein the . qu i nuril idino derivative of formula (I) is that in 



1 

which R is hydrogen, and 
consisting of propyl, 
diphenylmethylol. 



R is selected from the group 
phenyl, 1 py r uncpropyl ,» a nd 



55. A quinuclid 

represents the g£ 
claim 18, 




ivative as defined in claim 1 wherein 
1 2 



>CR R 



when m / epared by the process of 



56. A quinuclidine derivative as defined in claim^12^ when 

prepared by the process >of claim 32. 
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57. A method for treating di'^eases of the central nervous 

system in mammals, which cpprffrises administering to the mammal a 

quinuclidine derivatj^€, or a pharmaceut ically compatible acid 

addition salt thereof, as defined in claimjL-wherein Z represents 
12 

the grojxv^ >CR R 

£ftf A method for treating diseases of the central nervous 

(j system in mammals, ^hiclr compr is^e^^minister ing to the mammal a 



(2^ pharmaceutical composition 



i uu d efin&ij in 



17 

claim J*£T 



v^59. A method for treating 'dTseases ^f the central nervous 

system in mammals, which comprises transdermal administration to 

the mammal of a quinuclidine derivativpr, or a pharmaceutical^ 

compatible acid addition salt thereof, as defined in claim 1 

1/2 

wherein Z represents the group >CR/R . 

60. A method for treating diseases due to a deficiency in 

the central cholinergic system in mammals, which comprises 

administering to the mammal / quinuclidine derivative as defined 

1 / 2 
in claim 2^ wherein R /is hydrogen and R is methyl, and 



including geometrical isoraers, enantiomers, racemates and/or acid 
addition salts thereof. 

61, A method fo/ treating diseases due to a deficiency in 

the central cholinergic system in mammals, which comprises 

administering to / the mammal a pharmaceutical composition 

containing a qu/nuclidine derivative as defined in claim 2^ 

1/2 ^ 
wherein R is /hydrogen and R is methyl, and including 

geometrical isomers, enantiomers, racemates and/or acid addition 

88 



salts thereof, together with an inert carrier or/ diluent. 



62. A method for treating diseases due to a deficiency in 

the central cholinergic system in mammaLs, which comprises 

transdermal administration to the mammay of a quinuclidine 

/ 1 2 
derivative as defined in claim^^ whereip R is hydrogen and R 

is methyl, and including geometrical/ isomers, enantiomersj 

racemates and/or acid addition salts thereof, 

63. A method for treating di/seases due to cholinergic 

hyper function in mammals, which con/prises administering to the 

mammal a quinuclidine derivative, or a pharmaceutical^ 

compatible acid addition salt thereof, as defined in claim 1 

wherein the quinuclidine derivative of formula (I) is that in 

/ 1 2 2 

which Z represents the group >CR R , R is selected from the 

group consisting of alkyl containing three or more carbon atoms, 

cyclopentyl, cyclohexyl, ^rylj diar ylmethylol , and alkyl 

1 / 

substituted by aryl, and R ys selected from the group consisting 
of hydrogen, alkyl, / cyclopentyl, cyclohexyl, aryl, 
diar ylmethylol , and alkyl substituted by aryl. 

64. A method foxf treating diseases due to cholinergic 

hyper function in mammals, which comprises administering to the 

mammal a pharmaceut Leal composition containing a quinuclidine 

derivative, or a phrarmaceutically compatible acid addition salt 

thereof, as define/a in claim l^wherein Z represents the group 

12 2 / 
>CR R , R is selected from the group consisting of alkyl 

containing three c/r more carbon atoms, cyclopentyl, cyclohexyl, 
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aryl, d iar ylmethylol , and alkyl substituted by aryl, and/R is 
selected from the group consisting of hydrogen, / alkyl, 
cyclopentyl, cyclohexyl, aryl, diar ylmethylol , /and alkyl 
substituted by aryl, together with an inert carrier Av diluent. 

65. A method for treating diseases due/ to cholinergic 

hyper function in mammals, which comi^rises transdermal 

administration to the mammal of a quinucl id/ine derivative, or a 

pharmaceutically compatible acid addition salt thereof, as 

/ 12 2 

defined in claim^^wher ein Z represent^ the group >CR R , R is 

selected from the group consisting c/f alkyl containing three or 

more carbon atoms, cyclopentyl, cyattohexyl, aryl, diarylmethylol , 

/ 1 

and alkyl substituted by aryl, afad R is selected from the group 
consisting of hydrogen, alkyl/ cyclopentyl, cyclohexyl, aryl, 
diarylmethylol, and alkyl substituted by aryl. 

66. A method for/treating diseases due to cholinergic 
hyper function in mammals, which comprises administering to the 
mammal a quinuclidi/ne derivative as defined in claim 7, or a 
pharmaceutically compatible acid addition salt thereof. 

67. A method for treating diseases due to cholinergic 
hyper function/ in mammals, which comprises administering to the 
mammal a ^pharmaceutical composition containing a quinuclidine 
derivative as defined in claim 1^ or a pharmaceutically 
compatible acid addition salt thereof, together with an inert 
carrLer or diluent. 
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68. A method for treating or diseases due to a Xieficiency 
in the central cholinergic hyper function in mainmals, which 
comprises transdermal administration to the /mammal of a 
quinuclidine derivative as defined in cla4m 7, _ or a 
pharmaceutically compatible acid addition salt /thereof . 

69. A method for treating diseases /due to cholinergic 
hyperfunction in mammals, which comprise/ administering to the 
mammal a quinuclidine derivative as de/ined in claim 9, or a 
pharmaceutically compatible acid addition salt thereof. 

70. A method for treating diseases due to cholinergic 
hyperfunction in mammals, whichyComprises administering to the 
mammal a pharmaceutical composition containing a quinuclidine 
derivative as defined in oiaim 9, or a pharmaceutically 
compatible acid addition saLt thereof, together with an inert 
carrier or diluent. / 

71. A method for/ treating diseases due to cholinergic 
hyperfunction in manrfmals, which comprises transdermal 
administration to th& mammal of a quinuclidine derivative as 
defined in claim 8^ or a pharmaceutically compatible acid 
addition salt theryof. 

72. A method for treating senile dementia of Alzheimer's 
type, which comprises administering to a patient a quinuclidine 
derivative ars defined in claim JJrT or a pharmaceutically 
compatible icid addition salt thereof. 
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73. A method for treating senile dementia of Alzheimer's 

type, which comprises administer ing^to a patient a pharmaceutical 
composition containing a quinuoiid ine derivative as defined in 
claim 13, or a pharmaceutia'ally compatible acid addition salt 
thereof, together with an iAert carrier or diluent. 

7*1. A method f^r treating senile dementia of Alzheimer's 

type, which comprises transdermal administration to a patient of 
a quinuclidine/ derivative as defined in claim JJ3j„ or a 
pharmaceutical! y compatible acid addition salt thereof, . 

J&f A method according to claim>££^ wherein there is 

QL^ coadministered with said qxL UiUclidinc derivative . , one or more 

A/ 

compounds selected from the group consisting of physostigmine, 
tetrahydroaminoacridine, choline , lecithin , piracetam, 

aniracetam, pr amir acetam , oxiracetam, 4-aminopyr id ine , 3,4- 
diaminopyr id ine and somatostatin. , 

A method according to claim wherein there is 

Q_ coadministered with said ^quinuclidino derivativ e, one or more 
compounds selected from the group consisting of physostigmine, 
tetrahydroaminoacridine , choline , lecithin , piracetam , 

aniracetam, pr amir acetam , oxiracetam, U-aminopyr id ine , 3,4- 
diaminopyridine and somatostatin . 

tpf? A method according to claim -?^C* wherein there is 

A djtr* pound 

coadministered with said ^ quinuoHUiuu Uei ivafe ^Ute,, one or more 
compounds selected from the group consisting of physostigmine, 
tetrahydroaminoacridine, 4-aminopyr id ine and 3, M-d iaminopyr id ine . 
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78. A process according to claim Z^uherAn the reaction is 

carried out in the presence of an organic so/vent medium. 

79> A Process according to claim A wherein the organic 

solvent medium comprises dimethyl su^c/xide\ 



80. 



process according tlp^elaim. 



iin the solvent 



medium comprises a member select^ froyThe group consisting of 
chloroform and toluene. 




81, A process accord/i^gVto claim 37 wherein the reaction of 
epoxide with hydrogen suffyfle is carried" out in the presence of 
an organic solvent medium, 

82, A Process according to claim 81 wherein the organic 
solvent medium comprises dimethyl sulfoxide. 

83, A Process according to claim 82 wherein the solvent 
medium comprises a member selected from the group consisting of 
chloroform anor toluene. 

A pharmaceutical cpmposition which is in unit dosage 

form and which comprises a^quinuclidine derivative of formula (I) 

1 2 

as defined in claim l/wherein Z represents the group >GR R , or 
a pharmaceutically/compatible acid addition salt thereof, in an 
amount in thWange of about 0.5 to about 500 mg., together with 
an inert carrier or diluent. 
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A pharmaceutical composition according to claim $*t -34*4— 
-wtrtrrh comprised the said q-tiiiiuulldih^ fr m i vtf t4ve , or a 
pharmaceutically compatible acid addition salt thereof, in an 
amount in the range of about 5 to about 100 mg. 

^~^Jtf>. A pharmaceutical composition according to claim 4££--errd^ 

< — - w hich comprises- *xhe said ^ quinuolid ino deHhra-t-i-ve , or a 

pharmaceutically compatible acid addition salt thereof, in an 
amount in the range of about 10 to about 50 mg. 

87. A pharmaceut^c^J^-^omp^si tion according claim ^8jj_,__- 

wherein the quinu^^^yne dej^^vative of formula (I) is that 
defined in^l^fua 13. l^/^ 



^JfcftT A pharmaceutical composition according to claim ifj 

( — . which — contain A additi o nally one or more compounds selected from 
As 

the group consisting of physostigmine , tetr ahydroaminoacr idine , 
choline, lecithin, piracetam, aniracetam, pr amir acetam , 
ox ir ace tarn , 4-aminopyr id ine , 3, 4-diam ino pyridine and 

somatostatin . 

] A pharmaceutical composition according to claim 

Q_ ^ wKiqK is adapted for oral administration. 

ftfTZ A pharmaceutical composition according to claim %^ 

(^ ^whiclr is adapted for parenteral administration. 

91. A method foj^ferf**eating senile dementia of Alzheimer's 

type, which^cfompr ises administering to a patient via the oral 
route^/a quinuclidine derivative as defined in claim 13, or a 

9*J 




pharmaceut ically compat ibl^^cid addition salt thereof, in an 
amount in th^^-Tange of about 0.1 to about 60 mg./kg. body 



>l if 



raphes 4 roy " 



A method according to claim Sj^T wherein said amount --Hres* 



^ « iivfch e rang e o f about 0.5 to about 10 mg./kg. body weight. 

ranges 4rvm 

Jtt. A method according to claim JCPwherein said amount -Jri-ee- 

(£^. A4i ths rongc of about 1 to about 5 mg./kg. body weight. 
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A method according to claim 9^, wherein there is - also - 
coadministered with the said quirruolidino » one or more compounds 
selected from the group consisting of physostigmine , 
tetrahydroaminoacridine , choline , lecithin , pi race tarn , 

aniracetam, pramir acetam , oxiracetam, 4-aminopyr idine , 3,4- 




diaminopyr idine and somatostatin. 




A method according claim 91, ytferein administration is 
by means of a pharmaceutical composition in unit dosage form 
which contains the said quinucl^fine derivative in an amount in 
the range of about 0.5 to abpijt 500 mg . , together with an inert 
carrier or diluent. 



96. A method for treating senile dementia of Alzheimer's 

type, which comprises administering to a patient via the 
parenteral ne<ute, a quinuclidine derivative as defined in claim 
V^i or a/pharmaceutically compatible acid addition salt thereof, 
in an/amount in the range of about 0.01 to about *J0 mg./kg. body 
we^ht. 
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A method according to claim 9^wherein said amount -44&s_ 
* — in the i dng ' e of about 0,05 to about 5 mg./kg. body weight. 

f&vj* 2 ^ from 

A method according to claim -9-T^wherein said amount 1 ies^ 
C — - in the r ong - c of about 0.1 to about 2 mg./kg. body weight. 

A method according to claim wherein there is - oloo - 

Lriuo 




coadministered with the said quiinjolidlnc , one or more compounds 
selected from the group consisting of physost igmine , 
tetrahydroaminoacr idine , choline, lecithin, piracetam, 

aniracetam, pramir acetam , oxiracetam, 4-aminopyr id ine , 3,^- 
diaminopyr idine and somatostatin. 

A method accord ing ^^a^claim 96, wherein administration 
is by means of a pharmaceutical composition in unit dosage form 
which contains tht? said quinuclidine derivative in an amount in 
the range j>r about 0.5 to about 500 mg., together with an inert 
carrief or diluent. 
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